Introduction
============

Liver damage is relatively common in patients affected by Hodgkin's lymphoma (HL). Nonspecific inflammation in portal areas is seen in approximately 50% of liver biopsies, but Reed--Sternberg cells can be observed in about 5% of them.[@b1-ccrep-8-2015-083] However, a smaller proportion of cases develop jaundice.[@b2-ccrep-8-2015-083] Other causes of cholestasis in HL include biliary obstruction (by lymph node enlargement), hemolysis, viral hepatitis, and drug toxicity. In the past, many cases that presented no detectable cause of jaundice were called "idiopathic jaundice". Recently, the vanishing bile duct syndrome (VBDS) was described in HL, and it is a rare and severe cause of intrahepatic cholestasis in HL.[@b1-ccrep-8-2015-083],[@b3-ccrep-8-2015-083] VBDS could be an uncommon paraneoplastic manifestation of HL.[@b4-ccrep-8-2015-083]--[@b6-ccrep-8-2015-083]

Patients with liver disease as the initial manifestation of HL have a poor prognosis. In particular, VBDS is a progressive and always a fatal complication in this setting, although some reversible cases have been described in association with other liver transplantations.[@b7-ccrep-8-2015-083] Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver disease of unknown etiology, and to date, no specific treatment has been identified that alters its natural course.[@b8-ccrep-8-2015-083] Secondary sclerosing cholangitis (SSC) has also been reported in association with various conditions, including intraductal stone disease, surgical or blunt abdominal trauma, intra-arterial chemotherapy, recuand autoimmune pancreatitis, portal biliopathy, eosinophilic and/or mast cell cholangitis, hepatic inflammatory pseudotumor, recurrent pyogenic cholangitis, primary immune deficiency, and AIDS-related cholangiopathy.[@b9-ccrep-8-2015-083]

Case presentation
-----------------

A 38-year-old man came to our hospital with jaundice, pruritis, nausea, vomiting, weight loss, and recurrent episodes of fever. These symptoms had been present for 1 month. He did not have any lymphadenopathy or splenomegaly initially nor did he have any history of previous jaundice, alcohol abuse, or blood transfusion.

Laboratory tests revealed the following abnormalities: AST (aspartate aminotrasferse) = 194 IU/L (reference range = 6--40 IU/L), ALT (alanine aminotransferase) = 385 IU/L (reference range = 6--40 IU/L), ALK-ph = 1070 IU/L (reference range = 30--120 IU/L), Alb = 4.7 g/dL, total protein = 6.5 g/dL, INR = 1, total bilirubin = 11.7 mg/dL (reference range = 0.1--1 mg/dL), direct bilirubin = 4.6 mg/dL (reference range = 0.1--0.4 mg/dL), WBC (white blood cell count) = 19,600 10^3^/µL, Hb = 12 g/dL, MCV (mean corpuscular volume) = 85 fL, and PLT (platelet count) = 351,000 × 10^3^/µL.

An abdominal ultrasonography was performed to evaluate the biliary tract, which was found to be normal. A thoraco--abdomino--pelvic CT scan with oral and i.v. contrast was done, which did not show any hepatosplenomegaly or lymphadenopathy. The patient was referred for MRCP (magnetic resonance cholangiopancreatography), and it showed multiple strictures in the intra- and extrahepatic bile ducts with mild dilatation, which was compatible with PSC with acute cholangitis process ([Fig. 1](#f1-ccrep-8-2015-083){ref-type="fig"}). Colonoscopy findings and biopsy of the colon were normal.

Some additional laboratory examinations had been done for the patient, but these revealed negative serologic tests for hepatitis A, B, and C and HIV, negative AMA titer, and normal iron study. Laboratory tests for autoimmune hepatitis including ANA, ASMA, anti-LKM1, serum protein electrophoresis, and serum I~g~G~4~ were done, but all of them were negative. P-ANCA and C-ANCA were negative.

He was on ceftriaxon, azithromycin, celecoxib, and some herbal medicines whose names he did not know.

During these evaluations, the patient became ill and his general condition worsened gradually. The liver function was decreasing and the bilirubin level was rising (total bilirubin = 26.1 mg/dL, direct bilirubin = 15.6 mg/dL, INR = 1.4.

We recommended the patient for liver transplantation, and his name was put on the liver transplantation waiting list.

Because of worsening laboratory findings and considering his history of some herbal medicine use, the probability of drug-induced hepatitis could not be ruled out. The patient became ill gradually, and so we started treatment with the tablet ursobile 1200 mg/day and ampoule NAC 20-hour i.v. protocol. We administered an initial loading dose of 150 mg/kg i.v. over 60 minutes, next four-hour infusions at 12.5 mg/kg/h i.v., and, finally, 16-hour infusion at 6.25 mg/kg/h.

Liver biopsy had been done, and before preparation of the report, we started prednisolone trial (50 mg/day) with the concept of drug-induced cholestasis.

Liver biopsy revealed ballooning degeneration and severe intracellular and intracanalicullar cholestasis, especially in pericentral areas. Portal tract showed mild infiltration of lymphocytes and bile duct loss, and Masson trichrome showed fibrous expansion of portal spaces. Iron was negative. These changes in liver biopsy were compatible with PSC or SSC or drug-induced cholestasis. ([Fig. 2](#f2-ccrep-8-2015-083){ref-type="fig"})

We followed up the patient every month, and about 3 months after starting prednisolone, the general condition and laboratory examination results of the patient became substantially better (total bilirubin = 1.3 mg/dL, direct bilirubin = 0.4 mg/dL, and an improvement in liver function test), but on physical examination, we found lymph nodes on the left axillary and cervical regions. These lymph nodes were fixed and firm with sharp borders and without any tenderness. After we ruled out Epstein--Barr virus (EBV) and toxoplasmosis infection, we referred him for surgery for excisional lymph node biopsy. Histologic evaluation of the axillary lymph node biopsy demonstrated HL with mixed cellularity. Bone marrow biopsy revealed no invasion ([Fig. 3](#f3-ccrep-8-2015-083){ref-type="fig"}).

Thereafter, we tapered glucocorticoid administration and referred the patient to an oncologist, and he was put on chemotherapy with ABVD protocol for treatment of HL: adriamycin 25 mg/m^2^, bleomycin 10 IU/m^2^, vinblastine 6 mg/m^2^, and dacarbazine 375 mg/m^2^. He received six cycles of ABVD chemotherapy over 4 weeks, with two doses in each cycle (on days 1 and 15). All four chemotherapy drugs were given intravenously. After that, he received 15 sessions of radiotherapy. Fortunately, he had very few side effects. He was sick for \~2--3 days after each session of chemotherapy.

After 18 months of follow-up, laboratory examinations revealed AST = 28 U/L, ALT = 41 U/L, ALK-ph = 268 U/L, total bilirubin = 0.6 mg/dL, direct bilirubin = 0.1 mg/dL, and INR = 1.

MRCP after treatment showed alteration of subtle segmental dilation, and strictures with mural irregularity at intrahepatic, main hepatic, common hepatic, and common bile duct were seen (beading and mural irregularity pattern). Bile duct findings were compatible with PSC ([Fig. 4](#f4-ccrep-8-2015-083){ref-type="fig"}).

Discussion
==========

Cholestasis is an uncommon presentation in HL.[@b10-ccrep-8-2015-083] The possible mechanisms causing cholestasis include direct intrahepatic involvement of lymphoma, extrahepatic obstruction secondary to lymphadenopathy, or causes unrelated to lymphoma such as viral hepatitis, autoimmune disorder, drug toxicities, or metabolic diseases. In a small proportion of patients, intrahepatic cholestasis results from paraneoplastic syndrome of HL. They can further be divided into two distinct groups by liver biopsy: VBDS and idiopathic cholestasis (IC).[@b11-ccrep-8-2015-083]

VBDS secondary to HL is a rare cause of intrahepatic cholestasis. Intrahepatic cholestasis was most marked in acinar zone 3 and presented with a "pure" form without any evidence of accompanying hepatitis.

Loss of small bile ducts was the other main histologic finding. They demonstrated that 80%--94% of small portal tracts lacked interlobular bile ducts in the liver biopsy. The mechanism of VBDS is poorly understood. Various theories have been proposed to explain VBDS in HL, such as a paraneoplastic hormone-mediated effect and release of toxic cytokines from lymphoma cells.[@b4-ccrep-8-2015-083]

Hubscher et al.[@b2-ccrep-8-2015-083] suggested that toxic cytokines are released from lymphoma cells in HL. The destruction of bile ducts in primary biliary cirrhosis, PSC, and liver allograft rejection seem to be related to cell-mediated immunologic attack by cytotoxic T lymphocytes of either CD4 or CD8 phenotype. Other investigations have indicated the presence of immunoglobulins in interlobular bile ducts, suggesting the involvement of humoral immune reactions. HL may be associated with autoimmune manifestations, but even with complete remission of HL after chemotherapy, VBDS is irreversible, probably due to the fact that the affected bile ducts have a low regeneration capacity.[@b12-ccrep-8-2015-083]

In our patient, MRCP findings and liver biopsy were compatible with sclerosing cholangitis. Because there were no causes except HL and good response to steroid therapy in this case, sclerosing cholangitis associated to HL was thought to be secondary to an immunologic disturbance or autoimmune mechanism. However, it was unclear.

In our patient, sclerosing cholangitis presented 3 months before HL, and at the time of diagnosis of sclerosing cholangitis did not have any findings according to HL. Because of these, perhaps the progression of sclerosing cholangitis and HL are independent of each other.

IC is a diagnosis of exclusion. When cholestasis is the presenting picture of a patient with HL, other causes of jaundice must be eliminated before making this diagnosis.[@b5-ccrep-8-2015-083] Liver biopsy usually reveals intrahepatic cholestasis and an intact bile duct.[@b13-ccrep-8-2015-083] Most studies suggest that IC is a paraneoplastic phenomenon of HL.[@b2-ccrep-8-2015-083],[@b14-ccrep-8-2015-083],[@b15-ccrep-8-2015-083]

The association of cholestatic jaundice and ductopenia in HL is a severe complication with a high rate of death in a neoplastic disease, which is otherwise curable in more than 80% of patients.[@b16-ccrep-8-2015-083] In the Scalabrini et al case report comparing different methods of treatment in 36 patients with HL and ductopenia, in 18 HL patients steroid plus lymphoma treatment (both chemotherapy and radiotherapy) was described to improve hepatic function, and eventually led to complete remission of both hepatic lymphoma and HL.

There have been some published reports regarding the development of lymphoma following long-term treatment of sclerosing cholangitis.[@b17-ccrep-8-2015-083]

These findings confirm our suggestion, but steroid therapy does not affect lymphoma, and many experts do not agree with steroid therapy.

Steroid therapy is not typically recommended for treatment of sclerosing cholangitis despite the possible autoimmune mechanism, as it may not alter the course of the disease.[@b1-ccrep-8-2015-083],[@b2-ccrep-8-2015-083] Currently, there are only a limited number of reports of positive response to steroid therapy.[@b18-ccrep-8-2015-083]

There were a few reports on SSC in the background of HL. But it was very rare condition for SSC to be the presenting symptom of HL. SSC has better prognosis.

Conclusion
==========

This report emphasizes that HL can be presented with different paraneoplastic symptoms, and one of them is SSC. It has better prognosis than VBDS, and perhaps, we could suggest steroid therapy for its treatment. We need more case studies for better judgment.
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